This paper chooses the manufacturing added value as the main research indicator, using gravity analysis method to analyze the spatial evolution of manufacturing industry in Guangdong province from 2006 to 2015, decomposing the manufacturing gravity and calculating the grey correlation degree. The results show that: 1) manufacturing gravity is mainly distributed in Dongguan, it is characterized by moving eastward; 2) the labor-intensive manufacturing gravity is in the southwest and northeast, capital-intensive manufacturing gravity is in the northwest, while technology-intensive manufacturing gravity is in the southeast; 3) the whole manufacturing is the most relevant to the technology-intensive manufacturing, and the least is labor-intensive. The shift of the technology-intensive manufacturing industry has the greatest impact on the whole manufacturing; 4) the effect of manufacturing transfer on the balance of manufacturing in Guangdong province is not obvious. In order to realize the balanced development of manufacturing spatial distribution, we should further strengthen the manufacturing upgrading in the less developed areas and improve the technical development level of the backward areas.
Introduction
Since the reform and opening-up, Guangdong province has rapidly developed into an economy-developed province of China, but the imbalance of regional development has been an important problem faced by Guangdong province in 
Literature Review
From the existing domestic and foreign scholars on the manufacturing space distribution research methods, it mainly uses the traditional indexes, such as location entropy, Gini coefficient, Thiele Index, Herfindahl Index and EG index, to measure the spatial difference and agglomeration state of manufacturing distribution [1] - [6] ; or considering spatial perspective when analyzing the spatial distribution of manufacturing industry, using exploratory spatial analysis [7] .
Previous studies have only illustrated the overall spatial distribution of the manufacturing sector, or the distribution of manufacturing in different regions. In order to reflect the overall distribution and dynamic transfer process of manufacturing overall distribution over the years, the center of gravity model is introduced. The method of gravity analysis is widely used in the study of social, economic and natural resources [8] [9] [10] [11] . Geographical explanation of manufacturing center of gravity is the center of increasing value space distribution of regional manufacturing industry. As the research tool of manufacturing space structure evolvement, manufacturing center of gravity will be shifted cor- The research on the gravity center of domestic scholars began in the 1970s, which is later compared with foreign countries. On the one hand, it shows the research on the change of gravity center such as economy, agriculture and industry: Jie Fan, Taupman W. [12] first studied the change of gravity center of China's rural industry since reform and opening-up. Minliang Zhou [13] analyzed the relationship between China's economic gravity center and regional disparity. Xihua Sun [14] studied the shift of gravity center of three industries in Shandong province, and put forward the strategy of sustainable development.
Jiajun Qiao, Xiaojian Li [15] analyzed the shifting path of China's economic gravity center in the past 50 years. On the other hand, it shows the relationship between economic gravity center and industrial gravity center: by using the method of gravity analysis, Zongxian Feng, Jianshan Huang [16] analyzed the dynamic characteristics of economic center of gravity and industrial center of gravity in detail from the aspects of moving direction, distance, speed and reason, and compared the relationship between industrial center of gravity and economic center of gravity. Lei Yang, Peng Du, Bin Xia [17] , according to the center of gravity analysis method,contrasted the relationship between the economic center of gravity and the industrial center of gravity since the reform and opening-up. Jun Yan, Zhanghua Wang [18] described the evolution of China's population, economy and industry center of gravity in the past 30 years and analyzed the evolution trajectory. Zonglong Cao, Songlin Chen [19] Previous research on the center of gravity of manufacturing industry are generally from the following two aspects : on the one hand, from the provincial level analysis, Sanmang Wu, Shantong Li [20] used the center of gravity analysis method to calculate the direction and distance of China's manufacturing center of gravity space movement, the study found that most labor-intensive manufacturing industry mainly concentrated in the southeast coastal areas, the manufacturing center of gravity experienced the first eastward and southward, then the trend of changes in the west and north; on the other hand, from the whole manufacturing industry, Lei Sun, Xiaoping Zhang [21] described the evolution of the spatial distribution of the manufacturing industry in Beijing, and quantitatively described the dynamic factors that affect the layout of the manufacturing industry by using the decomposition analysis of the gravity shift. the change of center of gravity of different factor-intensive manufacturing industry. Finally, the influence of different factor-intensive manufacturing industries on the whole manufacturing gravity is analyzed, which factor-intensive manufacturing has the greatest impact on the spatial distribution of manufacturing, in order to ensure the balanced development of manufacturing industry in Guangdong province, the factor-intensive manufacturing industry will be considered.
Research Methods and Data

Definition of Manufacturing Classification and Data Source
The data used in this paper are from "Guangdong Province Statistical Yearbook 2007-2016", data are collated, and using GIS software to deal with the data. In the study of the selection of indicators, because the two-digit manufacturing value added data only begin from 2006, so we use the data from 2006 to 2015, and the whole manufacturing value added data are added through the two-digit manufacturing industry added value. This paper draws on the classification method of manufacturing industry [22] 
The Research Methods
Centre of Gravity Analysis
The calculation formula of the center of gravity: Table 1 . Classification of manufacturing industry segments based on factor density.
Item Segments
Labor intensive manufacturing
Agricultural and sideline products processing industry, food manufacturing, textile industry, textile and apparel (material, cap) manufacturing, leather fur feathers (fine hair) and its products, wood processing and bamboo rattan palm grass, furniture manufacturing, copy of printing and recording media, cultural and educational supplies manufacturing, rubber products, plastic products, non-metallic mineral products, fabricated metal products
Capital intensive manufacturing
Beverage manufacturing, tobacco manufacturing, paper and paper products, oil processing and coking and nuclear fuel, chemical raw materials and chemical products manufacturing industry, chemical fiber products, ferrous metal smelting and rolling processing industry, non-ferrous metal smelting and rolling processing industry, general equipment manufacturing industry
Technology intensive manufacturing
Medical manufacturing, specialized equipment manufacturing, transportation equipment manufacturing, electrical machinery and equipment manufacturing, communication equipment computer and other electronic, instrument and instrument culture office machinery American Journal of Industrial and Business Management , ,
In the formula, 
Grey Relational Degree Analysis
Grey relational degree analysis: development situation analysis is based on the approximate degree of curve shape of various factors, this analysis is to find the relationship between the subsystems [23] .
:
Type:
the series, i = 1, 2, 3, k = 1, 2, 3, 10. The ξ is the resolution factor, which takes a value between 0 -1 and usually takes 0. 5, ( )
is a grey correlation coefficient.
Distribution and Evolution of Manufacturing Gravity Center in Guangdong Province
In 2006-2015, the coordinate change of manufacturing center of gravity in Guangdong province is shown in Figure 1 and Table 2 . Second, from the direction of the center of gravity movement, since 2006, the direction of the whole manufacturing gravity has been to the northwest, then to the southeast trend. From the moving trajectory of the manufacturing industry, it can be seen that the eastward shift is far greater than the northward shift, moving eastward 0.048˚to the east and 0.022˚ to the north. It is indicated that , so the center of gravity of the manufacturing industry in 2010 is moving north west and mainly moving northward. After 2010, the center of gravity of manufacturing industry in Guangdong province is moving east to south. In order to upgrade the manufacturing industry and promote the coordinated development of the region, the manufacturing industry of the Pearl River Delta began to transfer to the northwest of Guangdong, and at the same time, in order to provide conditions for the industry upgrading of the transfer areas. Better use of advanced technology to develop high value-added industries, the percentage of added value of some transfer areas present a rising trend, such as Huizhou and Shenzhen. It can be seen from the change of the ratio of added value of manu-facturing industry in all cities that the proportion of Guangzhou, Foshan, Zhongshan and Jiangmen reduced 3.3%, 2.3%, 1.3% and 1.6% respectively from 2010 to 2015, the proportion of Huizhou and Shenzhen cities increased by 1.4% and 1.7% respectively. As a result, the manufacturing center of gravity moved east by south in 2015.
Four, from the Moving distance of the manufacturing industry's overall center of gravity. The manufacturing industry's overall center of gravity moving distance showed a trend northward movement from 2006 to 2010, the displacement distance is 5.340196 km, the trajectory direction overall appears eastward movement from 2011 to 2015, the displacement distance is 6.563871 km. Manufacturing center of gravity moving distance of the smallest year is 2013, only to the southwest to move 0.7295 km, manufacturing center of gravity moving distance of the largest year is 2012, east to north direction of the move 4.5797 km.
The yearly changes of shifting distance of manufacturing center of industry in
Guangdong province is relatively large, which indicates that the spatial distribution of manufacturing industry in Guangdong province is influenced by relevant policies and economic environment.
Manufacturing Gravity Decomposition
Analysis of the Spatial Evolution of Manufacturing Gravity
In order to further analyze the spatial change of the center of gravity of manufacturing industry in Guangdong province, the paper calculates the distribution status of the center of gravity of manufacturing industry in Guangdong province by using the center of gravity analysis. See Figure 2 .
Labor-intensive manufacturing center of gravity mainly changes in 113.554˚e - 
Measurement of the Correlation between the Center of Gravity of Manufacturing Industry and the Center of Three Industries
The change of the overall economic gravity center of Guangdong's manufacturing industry as a reference sequence from 2006 to 2015, compared with the corresponding years of labor-intensive manufacturing, capital-intensive manufacturing and technology-intensive manufacturing industry, measuring he correlation between the different industries and the whole manufacturing on east-west and north-south directions. The correlation matrix of the latitude and longitude between the overall center of gravity of the manufacturing industry and the three industrial centers is computed, as shown in Table 3 .
The correlation coefficients of the whole manufacturing gravity and labor-in- The order of degree correlation degree between the whole manufacturing 
Conclusions
This Secondly, under the background of the transfer and the upgrading of manufacturing industry in Guangdong province, the change of the whole manufacturing gravity depends on the transfer and upgrading of manufacturing industry.
The longest moving distance is labor-intensive manufacturing, the shortest is capital-intensive manufacturing. The center of gravity of labor-intensive manufacturing industry is in the southwest and northeast direction of manufacturing overall center of gravity; the moving trajectory presents an eastward ray, moving Thirdly, the grey relational analysis shows that: the strongest correlation with the overall manufacturing gravity is technology-intensive manufacturing industry; the second is capital-intensive manufacturing; labor-intensive manufacturing is the weakest link. The growth of technology-intensive manufacturing industry has the most obvious effect on the change of the overall center of gravity of manufacturing industry, which means that the difference of the overall growth of manufacturing industry in Guangdong province is more reflected in the technology-intensive change.
Finally, from the moving distance and trajectory of the manufacturing gravity, it can be seen that the manufacturing transfer policy has little influence on the overall manufacturing gravity, that is, the effect of manufacturing transfer on the balance development of manufacturing industry in Guangdong province is not obvious. As the technology-intensive manufacturing gravity is the most relevant to the whole manufacturing gravity, the moving path of technology-intensive On the one hand, this study is based on 21 cities in Guangdong province, the county level data will be more accurate description of Guangdong province; on the other hand, this study is based on the gravity analysis, probes into the change of the spatial pattern of manufacturing industry in Guangdong province, and quantitatively describes the influencing factors, it is essentially descriptive analysis. On the basis of this research, it will be the main direction of the next research to quantitatively analyze the factors that cause the change of the manufacturing space pattern.
